Abstract. Long term all-sky monitoring of the 20 keV -2 MeV gamma-ray sky using the Earth occultation technique was demonstrated by the BATSE instrument on the Compton Gamma Ray Observatory. The principles and techniques used for the development of an end-to-end earth occultation data analysis system for BATSE can be extended to the GLAST Gamma-ray Burst Monitor (GBM), resulting in multiband light curves and time-resolved spectra in the energy range 8 keV to above 1 MeV for known gamma-ray sources and transient outbursts, as well as the discovery of new sources of gamma-ray emission. In this paper we describe the application of the technique to the GBM. We also present the expected sensitivity for the GBM.
The hard x-ray/low-energy gamma-ray energy region (>20 keV) is becoming an increasingly important window into the high-energy processes occurring in a variety of astrophysical objects, including x-ray binaries, AGN, anomalous Assuming 20 occultation steps FIGURE 1. The 1-day Earth occultation sensitivity limits for 2 GBM NaI detectors and for one GBM BGO detector for a source at moderate viewing angles. The BATSE sensitivity limit for 2 LADs is shown for comparison. Also shown are the 1 Crab and 100 mCrab spectra, as well as the spectrum of the accreting x-ray pulsar EXO 2030+375. The 1-day sensitivity limit for two GBM NaI detectors below 100 keV is _ 90 mCrab. methods developed for BATSE can be readily adapted to the GLAST GBM. Taking into account the expected GBM backgrounds, the GBM Earth occultation sensitivity is estimated to be _ 90 mCrab for 2 NaI detectors in one day (20 occultation steps) below 100 keV for a source at moderate viewing angles (see Figure 1) . The GBM will have considerably better sensitivity than BATSE at energies below _ 25 keV due to the GBM NaI detectors having only a Be window instead of the plastic scintillator, aluminum honeycomb and aluminum window in front of the BATSE detectors. The GBM sensitivity could be increased by adapting the occultation technique to the use of the Large Area Telescope as an occulter. These occultations could be especially helpful for locating new transients.
The GLAST GBM will enable us to continue to monitor known hard x-ray/low-energy gamma-ray transient sources, as well as search for and study new transient objects. When new transients are found, alerts can be provided to other hard x-ray/gamma-ray instruments such as RXTE, INTEGRAL, and Swift for more sensitive follow-up observations. In addition, studies may be carried out on persistent gamma-ray sources with hard spectra, such as BHCs, AXPs, AGN, etc. Based on the results obtained with BATSE, rich scientific returns can be expected from GBM over the lifetime of the GLAST mission.
